ABSTRACT. Bombus pyrosoma MORAWITZ is an Oriental species. In the Indian Himalaya it is widely distributed in Kashmir, Himachal Pradesh, Uttarakhand and Sikkim with a long seasonal activity period. Queens and males were examined from the Kashmir Himalaya during June, August and September with altitudinal distribution ranges from 2300 to 4200 m. The species is abundant from 3000 to 4000 m in the Kashmir Himalayan belt and was found foraging on large wild flowers in open areas of the mountains. It has a preference for some species of Lamiaceae, as well as Taraxacum officinale and Cirsium spp. (Asteraceae), and Trifolium spp. (Fabaceae). The queens are very large, whereas males are medium-sized. Both have very different colour patterns. Due emphasis has been laid on its thorough taxonomic descriptions, food plants, synonymy, distribution pattern and illustration.
INTRODUCTION
There are 250 known extant species of bumblebees worldwide (WILLIAMS et al. 2008) . Recently, all the species were placed in the single genus Bombus (meaning 'booming'). The majority of these species are known as 'true' bumblebees and have a social worker caste that is more or less sterile. BINGHAM (1897) compiled 23 species in the fauna of British India that included some records from neighbouring countries, such as Myanmar, Bhutan and Nepal. Subsequent authors added 149 species to this list, raising the total species number to 172. As a result of a lot of synonymy, as explained by WILLIAMS (1998) , only 47 of these species are accepted as valid. At present, the genus Bombus is represented by 48 species covering ten subgenera from India, 30 of which have been reported from the Kashmir Himalaya (WILLIAMS 1991 , SAINI et al. 2011 , 2012 .
In the Indian Himalaya, the bumblebees confined to high altitudes are small in size, dull in colour and produce a high buzzing sound during flight. This small size of high-altitude species is correlated with the fact that the vegetation present in these areas takes the form of small bushes with very small flowers preferring smaller insects that can easily feed on and pollinate them. These species are so adapted to these specific habitats that many of the species found here are not reported from low altitude areas and vice-versa (SAINI et al. 2012) .
These anthophilous insects thrive well in this otherwise very harsh and inhospitable environment. On some of the secluded hill terrain, slopes and gorges, these hardy insects are the only ones to maintain the vivid tapestry of vegetation. If some very important medicinal herbs and shrubs of high altitude regions maintain their existence, it is all because of these insects. However, owing to the large-scale introduction of modern technology and a variety of other environmental factors, the role of these insects as the preserver of vegetation diversity is mercilessly being brought under tremendous ecological stress and strain in the entire Himalayan ecosystem. They are shrinking in number and kind, and so too is the related plant diversity.
As far as ecological, behavioural and taxonomic studies are concerned, hardly any work has been done on Indian bumblebees. In spite of the fact that the bumblebee diversity can be exploited for pollinating crops, fruit trees, vegetables and medicinal plants, and in greenhouse farming and floriculture, nobody has undertaken any efforts in this direction. These bees play a very significant role in conserving the fabulous tapestry of high-altitude plant germplasm in the entire Himalayan region. These anthophilous insects are completely dependent for pollen and honey on the high-altitude flora and in turn help in their pollination. Among the anthophilous insects, bumblebees exhibit special morphological and other adaptations for removing nectar and pollen from the flower species they visit. These adaptations include hairy bodies well adapted for pollen collection, the presence of pollen baskets or corbiculae on the bees' hind legs, mandibles and a long tongue used to remove pollen grains from anthers and to moisten the pollen grains with a regurgitated droplet of nectar (SAINI et al. 2012b ) The bumblebees of Kashmir Himalaya have been reviewed by (WILLIAMS 1991 , SAINI et al. 2011 , 2012a .
The present study aims to explore the food preferences and ecological distribution pattern and population variations, and to give a detailed taxonomic description and taxonomic illustrations of Bombus pyrosoma from the North-west Himalayan belt, as this region forms a natural unit of taxonomic coverage for the genus Bombus.
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MATERIALS AND METHODS
The research material for the present studies was collected during the last six years (2007) (2008) (2009) (2010) (2011) (2012) from various localities situated in the States of Jammu and Kashmir and Himachal Pradesh, within an altitudinal range of 1000-5500 m. Sampling was conducted at sites dominated by the most representative vegetation types of the region. The altitude of each site was measured with a digital altimeter. The insects were collected by sweeping a hand net and later killed with ethyl acetate. Some collections were also made with the help of a malaise trap. In addition to the collection, live photography of the species under study was carried out with an Olympus camera equipped with different macro lenses. The collected insect material was first sorted in the field and later brought to the laboratory for further identification and analysis. The material was deposited at the Department of Zoology, Punjabi University, Patiala for future reference.
Temporary slides of different parts viz., male genitalia, labrum, pollen collecting apparatus, antenna, meso and meta basitarsal segments etc., were prepared in glycerine and alcohol. Some important features, like the penis valve, gonostylus, gonocoxites, gonobase, volsella and spatha, have great taxonomic significance. Microscopic examination of the various morphological features was performed with the aid of a binocular microscope fitted with an ocular grid. The collected specimens were photographed with a Canon 18 MP LOS 5D. Specimens of all the food plants of this species were collected at the localities where the bumblebees were found, and were identified at the Centre of Plant Taxonomy, University of Kashmir.
Abbreviations used BMB -breadth of mandible at its base; LF -length of flagellum; LH -length of head; LS -length of scape; MS -length of malar space; OOL -cello-ocular length; POC -postocular line; POL -post-ocellar length.
DESCRIPTION

Bombus (Melanobombus) pyrosoma (MORAWITZ, 1890)
Bombus pyrosoma MORAWITZ, 1890: 349, Lectotype queen, China: GANSU (ZI). DALLA TORRE 1896: 544; SKORIKOV 1923: 160; SAKAGAMI 1972: 164; WILLIAMS 1991: 101; WANG 1992 WANG : 1428 WILLIAMS and CAMERON 1993: 126; LUO 1997: 1694 (Figs 1, 3) . Medium sized, pubescence on head, mesonotum, metasomal terga 2 and 3 black; pro and metanotum, metasomal tergite 1 golden yellow, sometimes with white hair; metasomal terga 4 and 5 white. Boss on metasomal tergum 6 nearly triangular, for some queens with a weak median groove, for workers it may be weakly ridged; Bombus pyrosoma appears to vary substantially across its range with the mid basitarsus having distal posterior corner forming nearly a right angle and not sharply pointed, hind basitarsus with the posterior margin nearly straight, longest of the erect hairs near the anterior margin of the outer surface shorter than the greatest breadth of the basitarsus; mandibles distally broadly rounded with three teeth; oculo-malar distance approximately 1.0-1.1 times the proximal breadth of the mandible; dorsum of the head with large and small punctures scattered throughout, except in the ocellar depressions; wings strongly infuscated. Mandible as illustrated (Fig. 18) . Labrum with basal transverse depression extending apically as a deep median furrow between pronounced lateral tubercles, displacing ridge between them to form a lamella that overhangs apical margin (Fig. 17) . Clypeus strongly protuberant, with lateral and basal margin curved back to join gena and supra clypeal area respectively. Many large punctures scattered over flattened central area of clypeus. MS:BMB = 3:2.50. Antennal segments 3:4:5 = 1.65:1:1.15; LF:LS:LHB = 11.25:6.5:13 (Fig. 15) . Area lateral to lateral ocellus unpunctured equal to the diameter of ocellus. Band of punctures along eye margin in ocello-ocular area opposite lateral ocellus occupying half of OOL. Lateral ocelli are below the POC. OOL:POL = 2:3. The distoposterior corner of mesobasitarsus broadly rounded (Fig. 19) . The length of distoposterior corner nearly equal to the length of distoanterior corner. Metabasitarsus with dense pubescence of proximal margin (auricle) continuing on to the outer surface of proximoposterior projection as just a few sparse hairs, length of projection longer than its breadth at its base; distoposterior half of posterior margin of metabasitarsus weakly concave with distoposterior corner bluntly pointed and longer than distoanterior corner (Fig. 16) . Outer (corbicular) surface of meta tibia weakly sculptured without any long stout hair arising from posterior front of outer surface below upper or proximal quarter. Apex of tergite 7 concave, with triangular boss, surface sculptured, median ridge replaces median groove.
Diagnostic features Female
Fig. 1. Bombus pyrosoma MORAWITZ, 1890 (female).
Male (Figs 2, 4, 5) . Pubescence entirely lemon yellow. Anterior margin of labrum rounded (Fig. 13) ; rest of the labrum with a mixture of micro and macro punctures; lateral tubercles slanting inward and meeting each other without any furrow. Central 1/3rd area with macropunctures; area lateral to lateral ocellus in the ocello-ocular region unpunctured, slightly more than the diameter of lateral ocellus, extensively yellow, at most with only an indistinct black band between the wing bases. Compound eyes unenlarged relative to the female and the antenna reaching posteriorly only just to the wing bases; mandible distally pointed, with one additional tooth. Eyes separated from lateral ocelli by two ocellar diameters. Antennal segments 3:4:5 = 0.75:1:1.10; LF:LS:LHB = 10.5:3.5:8.5 (Fig. 11) . A band of punctures along eye margin covering one third of OOL. OOL:POL = 2:3. The lateral ocelli are at the level of POC. Penis valves dorsally almost straight with their tip directed inward. Dorsolaterally each valve is flattened and produced into a prominent process almost in its centre. Volsella extending beyond gonostylus, almost rectangular in outline with its apical inner margin produced into a prominent process interio-basal process of gonostylus with apex distinctly acute, interio-apical process with sides often converging towards apex which may be spinose even from outer lateral aspect; genitalia with the penis valve distally with an incurved sickle-shaped head, the recurved crook of the head longer than its proximal breadth, narrowed and straight, the ventro-lateral angle of the penis valve reduced and almost absent; gonostylus variable but distally reduced to an inner bifid process without an inner submarginal longitudinal groove, the inner proximal processes broad and pointed (Figs 6-10) . Distribution within India Kashmir, Himachal Pradesh, Uttarakhand and Sikkim (SAINI et al. 2011 ).
Figs 11-19. 11-14 -male: 11 -antenna, 12 -metabasitarsus, 13 -labrum, 14 -mesobasitarsus, 15-19 -female: 15 -antenna, 16 -metabasitarsus, 17 -labrum,18 -mandible, 19 -mesobasitarsus. Scale bar = 0.5 mm.
Holotype depository
Zoological Institute, Academy of Science, Russia. Population variation (Figs 4-5) .
Males show strong size-dependent variation in the colour of the thorax and show partial replacement of yellow pubescence by black on terga 4 anteriorly and rest of the metasomal terga white instead of yellow.
Food plants (Figs 20-23 
